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1

ENDOSCOPE APPARATUS PROVIDED WITH
LIQUID REMOVING MECHANISM FOR

THE ELECTRIC CONNECTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an endoscopic apparatus
provided with a liquid removing mechanism for preventing
electrical contacts from being short-circuited by liquid
which i1s adhered to an electrical connector when compo-

nents or mstruments of the endoscope apparatus are con-
nected to each other. |

2. Description of the Related Art

In recent years, in the medical art field, an endoscope has
been widely used in which an elongated inserting section is
inserted into a body cavity to observe internal organs and the
like within the body cavity. The endoscope is also used in
industry to observe and inspect an object within a boiler,
within tubes of a chemical plant, or within machines.

The endoscopic device includes an optical endoscope
capable of performing observation using snake eyes from an
ocular section, and an electronic endoscope in which a solid
image pickup element such as a charge coupled device
(CCD) or the like 1s arranged at an image pickup portion at
a forward end of the inserting section. Normally, the endo-
scope 1S connected, through a connector, to a light-source
unit for generating illuminating light to a subject, an image
processing unit for processing an image pickup signal from
the CCD of the electronic endoscope or a camera exterior-
mounted on the ocular portion of an optical endoscope, an
observation monitor for projecting an image signal pro-
cessed by the image processing unit, or the like, and is
formed as an endoscope apparatus and is used.

In particular, Japanese Utility Model Laid-Open No. SHO
60-184501 discloses and endoscopic device in which, in
instruments dipped in liquid by cleaning, disinfection or the
like such as the endoscope, the exterior-mounted camera and
the like, the connector is also formed of a liquid-tight
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structure such that the liquid does not enter or invade the

interior to cause a malfunction.

Specifically, as shown in FIG. 1 of the attached drawings,
a prior art example has been disclosed in which a retractable
electrode terminal pin 701 which is biased in a direction
projecting from an outer peripheral surface is provided on an
outer peripheral portion of a connector plug body 700 of an
endoscope; a pair of sealing elements 702 and 703 are
interposed in the rear of and in front of the electrode terminal
pin 701; the sealing elements 702 and 703 are covered by a
movable sleeve 704 which is biased axially, whereby the
prior art example is arranged to be liquid-tight. In the
connector of the prior art example, the arrangement is such
that, when a plug of the endoscope is inserted into a socket
of a control unit, the sleeve 704 is moved axially so that the
electrode terminal pin 701 is released and is in contact with
a mating electrode element whereby electric connection is
made.

Further, Japanese Patent Laid-Open No. SHO 61-248017
discloses a connector for an endoscope, in which a water-
proof chamber 1s provided on a rear side of an insulator
which 1s provided with a pin contact such that a space is
confronted against a proximal end of the pin contact,
whereby, even if water enters the interior of the waterproof
chamber through a gap between the pin contact and the
insulator, the water remains within the waterproof chamber
to prevent the water from further invading the -interior

45

50

35

60

65

5,469,841

2

thereof.

However, after the instrument has been dipped into the
liquid such as water or the like by cleaning, disinfection or
the like, the water or moisture is adhered to the connector of
the instrument as a lump. Thus, wiping by a cloth or the like
does not completely remove the moisture.

Accordingly, even 1n the instrument having the connector
of the liquid-tight structure which is provided with the
waterproof chamber at the proximal end of the pin contact
or the connector in which the electric contact is covered with
the sleeve, as in the aforesaid prior art example, when the
instrument is wiped by the cloth or the like after the
instrument has been dipped in the liquid such as water or the
like by cleaning, disinfection or the like, and is immediately
connected to the other instruments, a thin film of moisture
still remains on the electrical contacts. Thus, there is a fear
that the electrical contacts will conduct and be short-cir-
cuited.

SUMMARY OF THE INVENTION

It 1s an object of the invention to provide a unit for
insertion into an organism of an endoscope apparatus or the
like in which, even if moisture or liquid remains in a
connector of an instrument dipped within liquid, electric
contacts ol connectors are not short-circuited when the unit
18 connected to other instruments.

It is another object of the invention to provide a unit for
insertion into an organism, which is superior in operability
and which 1s high in safety.

According to the present invention, there is provided a
unit for insertion into an organism, such as an endoscope
apparatus having an instrument in which an electrical con-
nector is connected to an electrical connector receptacle to
perform electrical connection therebetween, wherein liquid
removing means 1S provided for removing liquid which is
adhered to the vicinity of a plurality of electrical contacts on
the side of the electrical connector by absorption drying or
the like, and wherein electrical functioning is performed
after the liquid has been removed by the liquid removing

means, to prevent generation of an electrical failure from a
short-circuit,

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross-sectional view of an electrical plug in a
prior art example;

FIGS. 2 to 5b relate to a first embodiment of the invention
where:

FIG. 2 is an arrangement view of an endoscope apparatus
according to the first embodiment of the invention;

FIG. 3 is an arrangement view showing a specific struc-
ture of FIG. 2;

FIGS. 4a and 4b are a side-surface cross-sectional view
and a top plan view of an electric connector, respectively;

FIGS. 5a and 5b show a CCU, FIG. 5a being an explana-
tory view showing a condition of dying processing in which
electric connector is connected to an opening, and FIG. 5b
being an explanatory view showing a condition in which,
after drying processing, the electric connector is mounted on
an electric connector receptacle;

FIGS. 6 and 7 relate to a second embodiment of the
invention, where;

FIG. 6 is an arrangement view showing an arrangement of
an endoscope apparatus according to the second embodi-
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ment;
FIG. 7 1s a schematic arrangement view of a CCU;

FIG. 8 is a cross-sectional view showing an arrangement
of a CCU 1in a modification of the second embodiment;

FIGS. 9 and 10 relate to a third embodiment of the
invention, where:

FIG. 9 is an entire arrangement view of an endoscope
apparatus according to the third embodiment;

FIG. 10 is a block diagram showing an arrangement of a
CCU; |

FIG. 11 is a block diagram showing an arrangement of a
CCU 1n a modification of the third embodiment;

FIGS. 12 to 14 relate to a fourth embodiment of the
invention, where:

FIG. 12 is an arrangement view of an endoscope appa-
ratus according to the fourth embodiment;

FIG. 13 is a cross-sectional view showing a structure of
an endoscope in which a TV camera is exterior-mounted;

FIG. 14 is a block diagram showing an arrangement of a
CCU; |

FIGS. 15 and 16 relate to a modification of the fourth
embodiment, where:

FIG. 15 is an arrangement view of an endoscope appa-
ratus according to the modification;

FIG. 16 is a cross-sectional view showing a structure of
an electronic endoscope;

FIGS. 17 to 19b relate to a fifth embodiment of the
invention, where:

FIG. 17 is an entire arrangement view of an endoscope
apparatus according to the fifth embodiment;

FIGS. 18a and 18b are perspective views showing an

outer configuration and an interior structure of an electrical

connector, respectively;

FIGS. 194 and 195 are cross-sectional views of an elec-
trical connector receptacle in an unconnected condition and
in a connected condition, respectively;

FIG. 20 is a cross-sectional view showing a structure in
the vicinity of an electrical connector in a first modification
of the fifth embodiment;

FIG. 21 is a cross-sectional view showing a structure in
the vicinity of an electrical connector receptacle in a second
modification of the fifth embodiment:

FIG. 22 is a perspective view showing an outer configu-

ration of an electrical connector in a third modification of the
fifth embodiment;

FIG. 23 is a cross-sectional view showing an electrical
connector according to a sixth embodiment of the invention;

FIGS. 24 to 27b relate to a seventh embodiment of the
invention, where:

FIG. 24 is an entire arrangement view of an endoscope
apparatus according to the seventh embodiment;

FIG. 25 1s a cross-sectional view showing a structure of
an electrical connector;

FIG. 26 is a cross-sectional view showing a condition

under which the electrical connector is mounted on an
electrical connector receptacle;

FIGS. 27a and 27b are cross-sectional views showing an
unconnected, gas-feeding connector and a connected gas-
feeding connector, respectively; |

FIGS. 28 and 29 relate to an eighth embodiment of the
invention, where;:

FIG. 28 is a cross-sectional view showing a structure of

10

4

an electrical connector and an electrical receptacle in the
eighth embodiment;

FIG. 29 is a cross-sectional view showing the electrical
connector being connected to the electrical connector recep-
tacle;

FIG. 30 is an arrangement view of a principal portion of
means for applying a lubricant element having electric

conductivity to an electrical contact portion of a connector
having a liquid-tight arrangement;

FIGS. 31a, 31/ and 31c are enlarged views of a principal

~ portion, respectively showing modifications of the applying
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means in FIG. 30:; and

FIG. 32 is an explanatory view showing an applying
scope or range of the lubricating element.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Various embodiments of the invention will hereinafter be
described with reference to the accompanying drawings.

Referring to FIG. 2, and endoscope apparatus 1 according
to a first embodiment of the present invention comprises an
endoscope 4 of a system in which a TV camera is exterior-
mounted (serving as an organism insertion device inserted
into an organism) including a rigid endoscope 2 having an
elongated rigid inserting section 8 and a TV camera 3 which
is mounted on an ocular portion 10 of the rigid endoscope 2,
a light-source unit 5 for supplying illuminating light to the
rigid endoscope 2, a camera control unit (hereinafter briefly
referred to as “CCU”) 6 for performing a signal processing
with respect to the TV camera 3, and a color monitor 7 for
displaying an image signal which is outputted from the CCU
6. |

As shown in FIG. 3, the rigid endoscope 2 comprises the
elongated rigid inserting section 8 formed by a metallic
cylindrical pipe 12, a gripping portion 9 increasing in
diameter arranged at a proximal end of the inserting section
8, and the conical ocular portion 10 arranged at a rear end
of the gripping portion 9. The inserting section 8 is inserted
into the interior of a subject 11 through a small piercing bore
or the like formed in the abdomen or the like of the subject
11 serving as an organism.

A light guide 13 formed by a fiber bundle for transmitting
illuminating light is inserted into the cylindrical overcoat
pipe 12 which forms the inserting section 8. The light guide
13 has a rearward end thereof which reaches a light guide
base 14 which is bent at the gripping portion 9.

The base 14 is forcedly fitted into an opening which is
provided in a side surface of a frame 9a of the gripping
portion 9. The base 14 is fixedly mounted on the frame 9a
by soldering. The base 14 consists of a liquid-tight and
moisture-proof structure in which liquid and moisture can-
not invade the interior of the opening.

A light guide cable 15 having resiliency or elasticity has
one end thereof which i1s connected to the light guide base
14. A light guide connector 16 provided on the other end of
the cable 15 can be detachably mounted on the light source
unit 5. A lamp 18 emitting light by electric power supplied
from a power supply 17 1s accommodated or received within
the light source unit 5. Illuminating light from the lamp 18
1s 1rradiated upon an end surface of the light guide connector
16 through an iris or stop 19 and a condenser lens 20.

The i1lluminating light irradiated upon the end surface is
transmitted by a light guide within the light guide cable 15,
and 1s supplied to the light guide 13 within the rigid
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endoscope 2 from the light guide base 14. The illuminating
light transmitted by the light guide 13 projected forwardly
from a forward end surface of the inserting section 8 which
is fixedly mounted on an illuminating window at a forward
end of the inserting section 8 to illuminate an affected or
diseased part within the subject 11.

The illuminated part, such as the affected part or the like,
forms an optical image on a focal plane of an objective lens
21 mounted on an observation window, which is provided at
the forward end of the inserting section 8, by the objective
lens 21. The objective lens 21 is mounted in the vicinity of
a forward end of a lens receiving tube 22 which is arranged
concentrically within the overcoat pipe 12. A cover glass
- material 1s mounted in front of the objective lens 21 so that
the observation window 1s brought to a liquid-tight and
gas-tight structure. Moreover, an-illuminating window is
also mounted on the water-proof and gas-tight structure by
an adhesive or the like, on which the light guide 13 is
mounted.

An optical image due to the objective lens 21 is trans-
mitted rearwardly by an image guide formed by a relay
optical system 23 which is received within the lens receiving
tube 22 and which is arranged on an optical axis of the
objective lens 21. The relay optical system 23 is arranged
within the inserting section 8 and the gripper portion 9. An
ocular lens 24 is arranged within the ocular portion 10 in
opposed relation to a rearward end of the relay optical
system 23. The ocular portion 10 is connected to the frame
9a of the gripper portion 9 by a threadedly engaging
mechanism. |

A sealing O-ring is interposed at the connecting portion to
form a water-proof structure in which liquid does not enter
the interior of the connecting portion therefrom and a
moisture-proof structure in which steam does not enter the
interior thereof. Furthermore, the ocular portion 10 has an
ocular window which is closed by a cover glass material,
and forms a liquid-tight structure in which liquid does not
enter the interior thereof and a moisture-proof structure in
which steam does not enter the interior thereof.

The optical image transmitted by the relay optical system
23 can be observed in enlargement from the ocular window
through the ocular lens 24.

As described above, the rigid endoscope 2 is brought to
the liquid-tight and moisture-proof structure so that the rigid
endoscope 2 can be dipped within chemicals so as to be
disinfected or sterilized, or can be dipped within the cleaning
liquid, and the like, so as also to be cleaned.

The TV camera 3 has a head frame 26 which is detachably
mounted on the ocular portion 10 by a fixing screw 27. An
imaging lens 28 1s fixedly mounted on an opening opposed
against the ocular window in the head frame 26, through a
lens frame 29. The opening is closed by the cover glass
material 29 so as to be brought to a liquid-tight structure in
which liquid does not enter the interior thereof and to a
moisture-proof structure in which steam does not enter the
interior thereof.

A CCD frame 31 on which a charge coupled device
(hereinafter referred to as “CCD’’) 30 serving as an electric
device 1s mounted is connected to a rearward end of the lens
frame 29, and is fixed by screws (not shown). The optical
image transmitted by the relay optical system 23 is imaged
onto an image pickup surface (photoelectrically conversa-
tion surface) of the CCD 30 through the ocular lens 24 and
the imaging lens 28. A color separation filter 32 is mounted

on the image pickup surface of the CCD 30. The optical
image which is color-separated into R, G and B for every
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6

pixel, for example, is imaged onto the image pickup surface
of the CCD 30.

A signal transmitting cable 33 has a plurality of signal
lines which are connected respectively to a plurality of leads,
by soldering, which project onto a rear surface of the CCD
30. The signal transmitting cable 33 passes through a bore in
the head frame 26 and extends to the outside. A sealing
O-ning 34 is interposed on the way of the bore, and a ring is
mounted on a projecting portion of the rear end of the head
frame 26 by caulking such that a biasing force crushing the
O-ring 34 acts on or is applied to, so that a liquid-tight
structure is formed in which liquid does not enter the interior
of the bore and a moisture-proof structure is formed in which
stcam does not enter the interior of the bore.

The signal transmitting cable 33 which extends to the
outside has a distal end on which an electric connector 35 is
mounted. The electric connector 35 can be detachably
mounted on an electric connector receptacle 36 of the CCU
6. The electrical connector 35 is a connector of a card edge
type, as shown in FIGS. 4a and 4b, in which a connector
portion 38 in the form of a card (thin sheet) projects from a
forward end of a connector body 37. The connector portion
38 has a thickened proximal end 40 which is fitted into a
recess in the metallic connector body 37, and which is
fixedly mounted by a fixing screw 41. A sealing O-ring 42
is interposed at a portion which is fitted into the connector

body 37 so as to be brought to a liquid-tight and moisture-
proof structure.

A plurality of electrical contacts 43 are embedded within
the connector portion 38 which is formed by an insulator.
The electrical contacts 43 have respective forward ends
thereof which are exposed flush to both surfaces (upper and
lower both surfaces in FIG. 4a) of a card of the connector
portion 38. The electrical contacts 43 have respective rear-
ward ends thereof which are exposed rearwardly of the
proximal end 40. The rearward ends pass through the bore
in the connector body 37, and signal lines drawn out of the
distal end of the signal cable 33 received within the recess
are connected respectively to the rearward ends by solder-
ing.

A sealing O-ring 44 1s also interposed on the way of the
bore in the connector body 37 so as to be brought to a
liquid-tight and moisture-proof structure.

As described above, the TV camera 3 which is mounted
on the ocular portion 10 of the rigid endoscope 2 is also
brought to a water-proof and moisture-proof structure, so
that the TV camera 3 can be dipped within chemicals so as
to be sterilized and can be dipped within cleaning liquid, and
the like, so as to be cleaned.

A structure of the CCU 6 on which the electrical connec-
tor 35 at the distal end of the signal transmitting cable 33 of

the TV camera 3 is detachably mounted will next be
described.

A drying and removing mechanism 31 for drying and
removing moisture adhered to the electric connector 35 is
arranged within an opening S0 which is provided in the front
surtace of the CCU 6. The electrical connector receptacle 36
is arranged on the interior of the opening 50 under such a
condition that the electrical connector receptacle 36 is
mounted on a plunger 524. The electrical connector 35 is
first dried and removed by the drying and removing mecha-

- nism 51 and, thereafter, is connected to the electrical con-

nector receptacle 36 which is moved forwardly by move-
ment of the plunger S2.

The electrical connector receptacle 36 has a plurality of
contacts 36¢c embedded in an insulator 36b provided with an
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opening 36a which is fitted into the connector portion 38,
such that the plurality of electrical contacts 36¢ are exposed
toward the opening 36a. The electrical contacts 43 of the
connector portion 38 are conducted respectively to the
electrical contacts 36¢ of the electrical connector receptacle
36 under a condition that, as shown in FIG. 5b, the connector

portion 38 is received into the opening 36a.

A portion in the vicinity of an entrance of the opening 50
1S brought to a configuration into which the electrical
connector 35 is capable of being inserted. A switch lever 534
of a micro switch 33, for example, is provided on an inner
wall surface 1n the vicinity of the entrance of the opening 50
so as to project inwardly of the opening 50. As shown in
FIG. 3a, a setting is made such that, when the electrical
connector 35 is inserted, the switch lever 534 is pressed or
urged by an outer surface of the connector body 37 of the

electrical connector 35 so that the micro switch 53 is turned -

ON.

“A projection 34 is provided at a position adjacent to the
micro switch 53 within the opening 50 and on a side opposed
against the position. The inserted electrical connector 35 is
regulated in position such that the front surface of the
connector body 36 is abutted against projections 54.

The micro switch 53 is connected to a CPU 55a which
forms a control circuit 55. The CPU 554a performs control
such that, when the micro switch 53 is turned ON, current is
supplied to an electromagnetic coil 525 from an electrical
power supply 36 through a coil driver 57 after a setting time
set by a timer 53b. The electromagnetic coil 525 projects the
plunger 32a (agaimnst a spring (not shown)) to move the
electrical connector receptacle 36 forwardly so that the

electromagnetic coil 52b is mounted on the electrical con-
nector 35 (refer to FIG. 5b).
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An exhaust passage 58a and a gas-feeding passage 58b

are provided respectively in upper and lower wall surfaces,
for example, within the opening 50. The gas-feeding passage
580 is connected to the light source unit 25 through a
gas-feeding tube 59. A fan 62 rotatively driven by a motor
61 is arranged within the light source unit 25 at position
above, for example, the lens 20. Heat generated by the lamp
18 or the like is emitted or exhausted from the opening
through the tube §9. Air including the heat exhausted
(hereinafter referred to as “heated air”) is fed into the CCU

6 and 1is utilized for liquid removal of the electrical connec-
tor 35.

As shown in FIG. 5a, heated air is blown against the
connector portion 38 from an underneath which is opposed
against the connector portion 38. A surface of the connector
portion 38, for example, is vaporized or evaporated by the
heated air even if moisture 63 of the cleaning liquid remains,
and the moisture 63 is emitted or released to the outside
through the exhaust passage 58a. Accordingly, the moisture
63 is removed after a while form the fact that the electrical
connector 35 1s mounted in the opening 50, so that the
connector portion 38 is fully dried.

Timer 556 allows sufficient drying time to elapse. The
celapsed time is transmitted to the CPU 554. The CPU 554
causes current to flow to the electromagnetic coil 52b
through the coil driver 57. Then, the plunger 52a formed by
a magnet 1s moved forwardly together with the electrical
connector receptacle 36 mounted on the forward end, by a
magnetic repulsion force or the like.

As illustrated in FIG. 5b, the electrical connector recep-
tacle 36 is connected to the electrical connector 35. The
electrical contacts 43 of the electrical connector 35 are in
contact with the electrical contacts 36¢ of the electrical
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connector receptacle 36, respectively, and are brought to a
condition electrically conducted thereto.

In FIG. 3, the electrical contacts of the electrical connec-
tor receptacle 36 are connected to the CCD drive circuit 65a
and the video-signal processing circuit 655 which cooperate
with each other to form the signal processing circuit 65. In
a case where the electrical connector 35 is connected to the

electrical connector receptacle 36, the drive signal is applied
to the CCD 30 from the CCD drive circuit 65a, and the CCD
output signal photoelectrically converted by the CCD 30 is
inputted to the video-signal processing circuit 65b. Signal
processing with respect to the CCD output signal is per-
formed by the video-signal processing circuit 65b. A three-
primary-color signal, including R, G and B colors, is gen-
erated as a standard image signal which i1s outputted to the
color monitor 7.

The video-signal processing circuit 65B generates also the
intensity signal Y. The intensity signal Y is inputted to the
light-quantity adjusting or regulating circuit 67 of the light-
source unit 5 through the cable 66.

The light-intensity adjusting circuit 67 integrates the
intensity signal Y for a single frame duration, for example,
to generate an integrating signal. The light-intensity adjust-
ing circuit 67 compares the integrating signal with a refer-
ence voltage corresponding to a reference brightness to
generate an error signal from the reference voltage. The
error signal is applied to the motor 68 through the drive
circuit. The light-intensity adjusting circuit 67 control the
rotational angle of the stop 19 to control the passage amount
of the i1lluminating light quantity, to thereby perform light-
intensity control such that the illuminating light intensity is
brought to an adequate light intensity.

For example, if the level of the intensity signal Y is
excessively large, the motor 68 is rotated by the error signal
in such a direction that the passage light quantity of the stop
19 decreases. Thus, the motor 68 is set to an adequate
illuminating light intensity. Conversely, if the level of the
intensity signal Y is excessively small, the motor 68 is
rotated by the error signal in such a direction that the passage
light intensity of the stop 19 increases. Thus, the motor 68
1S set to an adequate 1lluminating light intensity. In FIG. 3,
the stop 19 is formed in such a manner that small hexagonal
rings are stacked upon each other. FIG. 3 shows an open
condition under which the illuminating light passes without
being substantially shielded. When the stop 19 is rotated
from this condition and is inclined, the light is shielded by
wall surfaces of the hexagonal rings so that the passage light
intensity decreases.

In the present embodiment, the electrical connector 35 is
connected to the electrical connector receptacle 36 after the
connector portion 38 thereof has been dried for a predeter-
mined period of time. Accordingly, even if the surface of the
connector portion 38 is connected to the opening 50 under
a condition humidified by the moisture 63 (refer to FIG. 5a),
the connector portion 38 is connected to the opening 364 in
the electrical connector receptacle 36 after the moisture 63
has been removed. Accordingly, even when the current is
supplied toward the electrical connector receptacle 36, a
failure produced by excessive current or the like flowing
through the electrical contacts 43 causing a short-circuit
because the moisture 63 has been removed.

In the first embodiment, the heat produced by the heat
radiating mechamsm which emits or releases the heat gen-
erated by the light source unit 5 is utilized to form the liquid
removing mechanism for performing removal of the mois-
ture. In a second embodiment illustrated in FIG. 6, heat
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generated within a CCU 70, for example, is utilized to form
a liquid removal mechanism. An endoscope apparatus 71
illustrated in FIG. 6 has a structure lacking any tube con-
necting the CCU 6 and the light source unit § in FIG. 2 to
each other. An arrangement of the CCU 70 in the present
embodiment is shown in FIG. 7.

The arrangement of an electrical connector 35 which is
used in FIG. 7 is substantially the same as that illustrated in
FIG. 4. Within the CCU 70, a circuit board or substrate 72
forming a signal processing circuit 65, a fan drive unit 74
electrically connected to a sensor 73, a heat sink 75, and a
fan 76 provided in the vicinity of the heat sink 75 are fixedly
mounted on an identical table 77 made of a heat transmitting

element, by screws or the like (not shown). The other end of
a pipe 81 having an opening 80 at a location inside the sensor
73 which is provided at an entrance 79 of an electrical
connector receptacle 78 is formed into an introduction bore
82 which is opposed against the fan 76. Further, the fan 76
is electrically connected to the fan drive unit 74. An elec-
trical contact 83 arranged to be in contact with an electrical
contact 43 is received at a deep portion of the electrical
connector receptacle 78, and is connected to the circuit
substrate 72 by a signal line (not shown).

With the arrangement described above, when the electri-
cal connector 35 to which a small quantity liquid is adhered
1s 1nserted into the electrical connector receptacle 78, the
sensor 73 detects approaching of the electrical connector 35
to transmit a detecting signal thereof to the fan drive unit 74
so that the fan dnive unit 74 activates the fan 76.

In this case, since heat generated by the circuit substrate
72 is transmitted through a table 77 and is radiated from the
heat sink 78, the fan 76 provided in the vicinity of the heat
sink 73 can send a hot wind to the introduction bore 82 in
the pipe 81. The hot wind sent into the pipe 81 is jetted in
the form of an air shower from the opening 80 which is
provided in the vicinity of the inlet 79 of the electrical
connector receptacle 78. The remaining liquid adhering to
the surface of the electrical connector 35 including the
electrical contact 43 is dried and removed. In this manner,
since the present arrangement utilizes the heat generated
within the CCU 70 to dry the electrical contact 43, the
present arrangement can efficiently remove the remaining
drops on the electrical contact 43 to prevent electrical
short-circuiting from occurring.

FIG. 8 shows an arrangement of a CCU 85 in a modifi-
cation of the second embodiment. In the second embodi-
ment, heat generated from a circuit substrate 72 is utilized.
However, in the modification, an air pump 86 is received
within the CCU 85. Air within the air pump 86 is jetted into
an inlet portion 79 from one opening 80 through a pipe 81
in which the other opening is connected to a discharge bore
of the air pump 86, so that an electrical connector 35 is dried.

A sensor 73 is provided at the inlet portion 79 similarly to
the second embodiment. When the sensor 73 detects inser-
tion of the electric connector 35 into the inlet portion 79, the

sensor 73 outputs a detecting signal to an air pump control
87. | | |

The air pump controller 87 is electrically connected to the
air pump 86, and activates the air pump 86 by the detecting
signal. A driving time of the air pump 86, that is, a blowing
time of the air, is set by a timer 88.

In connection with the above, the opening 80 of the pipe
81 which opens in the vicinity of the inlet portion 79 of an

electrical connector receptacle 78 similarly to the second
embodiment 1s positioned inside the sensor 73.

With the arrangement described above, when the electri-
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cal connector 35 to which the liquid is adhered, although a
small quantity, is inserted into the electrical connector
receptacle 78, the sensor 73 detects approaching of the
electrical connector 35, to transmit a detecting signal thereof
to the air pump controller 87. Thus, the air pump controller
87 activates the air pump 86 so that the air is sent out into
the pipe 81 from the discharge bore in the air pump 86.

The air sent out into the pipe 81 is jetted in the form of an
air shower from the opening 80 which is provided in the
vicinity of the inlet portion 79 of the electrical connector
receptacle 78, to remove the remaining liquid which is
adhered to the surface of the electrical connector 35 includ-
ing electrical contact 43.

In this manner, the present arrangement is low in cost
because it utilizes parts having a wide use, and the remaining
amount of liquid is completely removed so that it is possible
to prevent an electrical short-circuit.

FIG. 9 shows an endoscope apparatus 91 according to a
third embodiment of the invention. In the second embodi-
ment, before the electrical contact 43 of the electrical
connector 35 1s connected to the electrical contact 83 of the
electrical connector receptacle 78, the electrical connector
35 1s dried by the hot wind. However, in the present
embodiment, drying processing is performed even when an
clectrical contact 43 of an electrical connector 35 is con-
nected to an electrical contacted 83 of an electrical connec-
tor receptacle 78. The arrangement is such that, after the
drying processing, the electrical contact 83 of the electrical
connector receptacle 78 is electrically connected to a signal
processing circuit 65. For this reason, the third embodiment

has a CCU 90 different in arrangement from that of the
second embodiment.

FIG. 10 shows an arrangement of the CCU 90 in the
present embodiment.

An electrical connector receptacle 93 provided with a
recess which is capable of receiving a connector portion 38
of an electrical connector 35 is mounted on a front surface
of a housing 92 of the CCU 90. An electrical contact
receptacle 95 which is in contact with the electrical contact
43 on the side of the electrical connector 35 so as to be
conducted thereto 1s embedded within an insulator 96 on the
side of the electrical connector receptacle 93, and a part of

the electrical contact receptacle 95 is exposed within the
TECESS.

A heating wire 97, for example, is wound around the
periphery of the insulator 96, and heating current is supplied
thereto from a heating circuit 98. The heating circuit 98 is
connected to a power supply circuit 104 through a switch
SW1. When the switch SW1 which is controlied in ON/OFF
by a switching control circuit 101 is turned ON, the heating
current is supplied to a heating wire 97.

Further, the electrical contact 95 on the side of the
electrical connector receptacle 93 is connected to a signal
processing circuit 65 through a switch SW2. When the
switch SW2 which is controlled in ON/OFF by the switch-
ing control circuit 101 is turned ON, the signal processing
circuit 65 1s electrically connected to the CCD 30 (refer to
FIG. 3) within the TV camera 3, to perform image signal
processing to output a standard image signal to the color
monitor 7 which is connected to an output end thereof.

A micro switch 102 is arranged adjacent to an electrical
connector receptacle 93, for example, such that a lever 102a
projects into the recess in which the connector portion 38 of
the electrical connector 35 is received. When the connector
portion 38 is received, the lever 1024 is depressed so that the
switch is turned ON. The micro switch 102 is connected to
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a CPU 101a which forms the switching control circuit 101.
When the CPU 101a detects turning-ON, the CPU 101a
judges that the electrical connector 35 is connected to the
electrical connector receptacle 93, to turn ON the switch
SW1 through a time set by a timer 1015, to thereby heat the
heating wire 97 to cause the connector portion 38 to perform
operation of liquid removal or moisture removal.

After a time which is set to provide a time period

sufficient for operation of the liquid removal or moisture

removal, the CPU 101a turns OFF the switch SW1 by the
timer output, and turns ON the switch SW2 so that the CCD
30 1s conducted to the signal processing circuit 65.

The power supply circuit 100 is turned ON by operation
of a power source SW3, to supply electrical power having a
predetermined voltage activating the switching control cir-
cuit 101 and the signal processing circuit 65.

In the first embodiment, the electrical connector 35 is
restricted in position to a position short of the fact that the
electrical connector 35 is connected to the electrical con-
nector receptacle 36, to perform processing of liquid
removal, and 1s capable of being connected to the electrical
connector receptacle 36 after the processing, whereas, in the
present embodiment, processing of moisture removal is also
performed when the electrical connector 35 is mechanically
connected to the electrical connector receptacle 36.

Moreover, in the present embodiment, the time period
through which processing of liquid removal is performed is
that in which the switch SW2 is turned OFF so that a drive
signal 1s not applied to an electrical contact 43 connected to
the CCD 30, and a drive-signal output end (and an input end
for the CCD output signal) of the signal processing circuit 65
1s brought to a release condition. Accordingly, even if there
18 a short-circuited condition between the two (2) electrical
contacts 43 and 43 caused by moisture in a time period
through which processing of the moisture removal is per-
formed, current is not supplied to the CCD 30. Accordingly,
actual damage caused by an electrical short-circuit is not
generated. Furthermore, since a signal terminal of the signal
processing circuit 68 is under a release condition, destruc-
tion due to short-circuiting is not generated.

In connection with the above, the switch SW1 may be
provided on the side of an output of the heating circuit 98,
and the switch SW2 may be provided between the power
source circuit 100 and the signal processing circuit 65.

In a case where an operation in which the power source
switch SW3 1s turned ON is performed after the electrical
connector 35 has been connected to the electrical connector
receptacle 93, the micro switch 102 is not necessarily
required.

FIG. 11 shows a CCU 121 in a modification of the third
embodiment. The modification is arranged such that the
micro switch 102 in FIG. 10 is not provided, and a liquid
detecting sensor 122 is provided within a recess in the
electrical connector receptacle 93, for example, so that
moisture within the recess in the electrical connector recep-
tacle 93 is detected. An output from the sensor 122 is
inputted to the CPU 101a which forms the switching control
circuit 101.

The CPU 1014 turns ON the switch SW1 and turns OFF

the switch SW2 in a case where the sensor 122 detects

moisture. Further, in a case where moisture is not detected,

the switch SW1 is turned OFF, and the switch SW 2 is turned
ON.

Moreover, 1n the modification, switch SW2 is provided
between the power supply circuit 100 and the signal pro-
cessing circuit 65. When the switch SW2 is turned OFF,
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current is not supplied to the signal processing circuit 65.
Current is also not supplied to the side of the electrical
connector 35 and the electrical connector receptacle 93
which are connected to the signal processing circuit 65. The
other arrangements are the same as that shown in FIG. 10.

In the arrangement, when the power source switch SW3
1s turned on, the order of the moisture within the recess in
the electrical connector receptacle 93 1s first detected by the
sensor 122. By information thereof, the liquid removal

mechanism 1s activated if the CPU 101a judges that there is
the possibility that short circuiting has occurred. Meanwhile,
if the order of the moisture 1s sufficiently low so that it is
judged that short circuiting has not occurred, the switch
SW2 1s turned ON so that the signal processing circuit 65 is
activated.

Accordingly, even if the pair of electrical contacts 43 and
43 1s short-circuited by the moisture in a time the processing
of the liquid removal is performed, the current is not
supplied to the signal processing circuit 65 and the CCD 30.
Thus, damage from short-circuiting is not generated.

The modification removes the liquid until no moisture is
detected. If the moisture 1s not detected when the electrical
connector 35 is mechanically connected to the electrical
connector receptacle 93, removal of the liquid is not per-
formed, but the CCD 30 is immediately connected electri-
cally to the signal processing circuit 65. Signal processing
with respect to the detected image is performed. The
detected image is displayed on a display unit. The modifi-
cation performs adequate removal of the liquid in accor-
dance with the order of the moisture which is detected by the
sensor 122.

FIG. 12 shows an endoscope apparatus 131 according to
a fourth embodiment of the invention. The endoscope appa-
ratus 131 uses an endoscope 134 on which a TV camera is
exterior-mounted, which 1s formed by a flexible endoscope
132 and a TV camera 133 which is mounted on the flexible
endoscope 132.

FIG. 13 shows a structure of the endoscope 134 on which
the TV camera 1s extertor-mounted. The fiexible endoscope
132 is provided with an operating section 180 at a proximal
end of an inserting section 179 which has flexibility. An
ocular portion 181 is provided at a rearward end of the
operating section 180. A resilient or elastic light guide cable
182 extends from a side surface of the operating section 180.
A light guide connector 183 is provided at a distal end of the
light guide cable 182. |

The inserting section 179 is formed by a rigid forward end
184, a curvature portion 185 formed adjacent to the forward
end 184, and an elastic tube 186 having elasticity extending
from the rearward end of the curvature portion 185 to a
forward end of the operating section 180. The curvature
portion 183 is capable of being curved by rotational opera-
tion of a curvature operating knob 187 (refer to FIG. 12)
which 1s provided on the operating section 180.

The 1nserting section 179 is covered with an elastic tube.
A light guide 188 is inserted into the tube. The light guide
188 is-inserted into the light guide cable 182 from the
operating section 180 so that the light guide connector 183
can be detachably mounted on a light source unit 5. Illumi-
nating light transmitted by the light guide 188 is projected
forwardly from the forward end face of the light guide 188
which 1s fixedly mounted on an illuminating window at the
forward end 184. The forward end 184 is provided with an
observing window, adjacent to the illuminating window,
which is closed by a cover glass material. An objective lens
189 is mounted within the observing window.
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A forward end surface of an image guide 190 is arranged
at a focal surface (an imaging position) of the objective lens
189 so that an optical image of a subject is formed on the
forward end surface. The image guide 190 is inserted into
the inserting section 179. The image guide 190 has a
rearward end surface which extends to the neighborhood of
the ocular portion 181.

The optical image on the forward end surface is trans-
mitted to the rearward end surface by the image guide 190.
An ocular lens 191 is arranged on the ocular portion 181 in
opposed relation to the rearward end surface thereof. Thus,
it 1s possible to observe, in enlargement, the optical image
which 1s transmitted from the ocular window closed by the

cover glass material. The flexible endoscope 132 has a
hquid-tight and gas-tight structure, and is dipped within
cleaning and disinfection liquid and is disinfected by clean-
ing liquid after the flexible endoscope 132 has been used for
endoscope inspection.

The TV camera 133 is mounted on the ocular portion 181
of the flexible endoscope 132 by a fixing screw 192. The TV
camera 133 1s substantially the same in arrangement as the
TV camera 3 illustrated in FIG. 3. Identical reference
numerals are applied to identical elements (members), and
the description thereof will be omitted. An electric connector
35 which 1s mounted on a distal end of a signal transmitting

10

15

20

25

cable 33 of the TV camera 133 can be detachably mounted

on a CCU 136.

Since, in the present embodiment, the flexible endoscope
132 is used, for example, where various internal organs,
such as the stomach, are inspected with the endoscope, the
inserting section 179 is inserted form a cavum oris, and the
internal organs illuminated by illuminating light projecting
from an illuminating window in the forward end 184 are
focused onto a forward end surface of the image guide 190
by the objective lens 189 which is mounted on the observing
window.

The function of displaying, in color, the image transmitted
by the image guide 190, by a color monitor 7 is the same as
that of the first embodiment.

An arrangement of the CCU 136 in the present embodi-
ment 1s illustrated in FIG. 14. The present embodiment has
a humidity detecting sensor 137 for detecting humidity,
similarly to the third embodiment. During a time period in
which the humidity is detected, a user is notified that there
1s humidity by an LED 138, for example.

When the electrical connector 35 is inserted into an
electrical connector receptacle 139 of the CCU 136, an
electrical contact 43 of the electrical connector 35 is in
contact with an electrical contact 140 of the electrical
connector receptacle 139 so that the exterior-mounted cam-
era 133 is electrically connected to the CCU 136. The
humidity sensor 137 is received within a recess in the
electrical connector receptacle 139, to detect presence and
absence of hummdity and moisture (or presence and absence
of wetting) due to the electrical connector 35.

A warning unit such as the LED 138, a buzzer, etc. is
electrically connected to the humidity sensor 137. When the
humidity sensor 137 detects moisture on the -electrical
connector 35 or a degree of humidity having a possibility of
producing a short-circuit the LED 138 emits light o issue a
warning. A function switching portion 142 connected to the
humidity sensor 137 activates a fan drive portion 143 to
rotate a motor 145 which has a fan 144 mounted thereon.

In the case, the condition is as follows. That is, the
function switching portion 142 turns OFF a switch SW, and
the electrical contact 140 is maintained under a cut-off
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condition in which the electrical contact 140 is not electri-
cally connected to a signal processing circuit 65. Even if
locations between a plurality of electrical contacts 140 and
140 are short-circuited, current does not flow. Under this
condition, since signal processing with respect to the CCD
does not occur, observation due to a color monitor 7 is
impossible.

~ The fan 144 arranged within a gas-feeding passage 146
feeds air into the recess in the electrical connector receptacle
139 by rotation of the motor 145, to evaporate the moisture
on the electrical contact 43, to thereby exhaust the air from
a discharge passage 147. When the humidity detected by the
humidity sensor 137 is sufficiently lowered, the LED 138 is
turned off by an output from the humidity sensor 137. The
function switching portion 142 turns OFF (halt in operation)
the fan drive portion 143, and tums ON the switch SW to

connect the electrical contact 140 and the signal processing
circuit 65.

Under this condition, the signal processing circuit 65 is
electrically connected to the CCD. An image processed
signal is displayed on the color monitor 7.

Moreover, in a case where moisture on the electrical
connector 33 is not detected by the humidity sensor 137, the
function switching portion 142 switches the switch SW to
turning-ON to bring the signal processing circuit 65, which
becomes the main function, to a normal operating condition.
Thus, observation due to the color monitor 7 becomes
possible.

In the present embodiment, the LED 138 is turned on
during the period of time in which drying processing is
performed. Thus, it is possible for the user to view the drying
processing.

FIG. 15 shows an endoscope apparatus 195 according to
a modification of the fourth embodiment. The endoscope
apparatus 195 uses a flexible electronic endoscope 196 in
place of the TV-camera exterior-mounted endoscope 134 in
which the TV camera 133 is mounted on the flexible

endoscope 132, in the endoscope apparatus 131 according to
the third embodiment.

A structure of the electronic endoscope 196 is shown in
FIG. 16. The electronic endoscope 196 is arranged such that,
in the flexible endoscope 132 illustrated in FIG. 13, a CCD
197 1s arranged at a focal surface of an objective lens 189.

A color separation filter 198 is mounted on an image pickup
surface of the CCD 197.

A signal cable connected to the CCD 197 is inserted into
a flexible inserting section 179, and is inserted into a

universal cable 199 extending from an operating section
180, together with a light guide 188. The universal cable 199

- has a distal end thereof on which a light guide connector 183

18 provided. Thus, the light guide connector 183 is detach-
ably mounted on a light source unit 5.

Furthermore, a cord 200 into which the signal cable is
inserted extends from a side portion of the light guide
connector 183. The cord 200 has a distal end thereof on
which an electrical connector 35 is provided. The electrical
connector 35 can be detachably mounted on the CCU 136.
The electronic endoscope 196 also has a liquid-tight and
gas-tight structure so that the electronic endoscope 196 can
be dipped within a disinfection liquid to be disinfected.

The other arrangements are similar to that described with
reference to the third embodiment, and the description
thereof will be omitted. Function or operation of the present
modification are substantially the same as those of the third
embodiment.

FIG. 17 shows an endoscope apparatus 201 according to
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a fifth embodiment of the invention. The endoscope appa-
ratus 201 comprises a TV camera 203 having an electrical
connector 202, for example, which is different from the
clectrical connector 35 in the second embodiment, and a
CCU 204 having dry processing means, different from the
CCU 70. The rest of the embodiment 1s similar in arrange-
ment to the second embodiment.

FIGS. 18a and 1856 show a structure of the electrical

connector 202. The electrical connector 202 which is pro-
vided at a distal end of a cable 33 of the TV camera 203 has

a base 211 which is provided, in plane, with a plurality of
contact patterns (electrical contacts) 212 and 222 on both
surfaces of a plate-like electrical insulating element 216. A

shield pattern 214 which serves as a contact of a shield
portion on the side of the electrical connector for 1solating or
interrupting noises is provided, in plane, on an outer periph-

10

15

ery of the base 211, whereby an electrical connector body

228 thereof i1s formed.

The electrical connector 228 is liquid-tightly connected to
an electrical connector cover 220 through a sealing element
218, whereby the electrical connector 220 is formed.

The electrical insulating element 216 has a flat or planar
configuration, and the plurality of contact patterns 212 are
formed at a forward end of the base 219 which has the planar
surface. The contact patterns 212 are in contact with an
electrical contact which is provided on the electrical con-
nector receptacle (refer to FIG. 19) on the side of the CCU
204, whereby the CCU 204 is electrically connected to the
TV camera 203. |

Moreover, the contact pattern 222 1s similarly formed on
a rearward end of the base 219. The contact patterns 212 and
the contact pattern 222 are arranged such that parts thereof
corresponding to cach other are conducted to each other
through the interior of the electric insulating element 216.

Furthermore, the electrical insulating clement 216 is
~ arranged such that a portion on the way between the contact
patterns 212 and the contact pattern 222 is formed into a wall
- thickened portion 216a of a planar configuration having a
planar surface further raised at a single step. The shield
pattern 214 is provided which has an extremely smoothed
surface over the entire periphery of the surface of the wall
thickened portion 216a.

The electrical connector cover 220 and the electrical
connector body 228 are liquid-tightly connected to each
other with a surface of the shield pattern 214 serving as a
sealing surface. That is, the electrical connector body 228
and the electric connector cover 220 are brought to a
liquid-tight structure by the fact that the sealing element 218
is interposed between the surface of the shield pattern 214
and an inner surface of the forward end of the electrical
connector cover 228.

Further, in the structure, parts on the side of the contact
pattern 222 and the shield pattern 214 are arranged within

the electrical contact cover 220). Various kinds or types of

signal lines 224 which are introduced into the electrical
connector cover 220 through the cable 33 are soldered {o the
contact pattern 222 which is located within the electrical
connector cover 220. A shield element 226 having a proxi-
mal end thereof grounded has a forward end thereof which

is introduced into the electrical connector cover 220 through
the cable 33.

The forward end of the shield element 226 is in contact
with a part of the shield pattern 214 on the side of a rearward
end thereof, which 1s located within the electrical contact
cover 220, whereby the shield element 226 forms a shield

portion on the side of the electrical connector together with
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the shield pattern 214. In this case, if the electrical connector

202 1s fitted into_the electrical connector receptacle of the
CCU 204, whereby the shield pattern 214 is in perfect

contact with the shield portion on the side of the CCU 204,
it 1s possible to cut off noise from the outside, and it is

possible to suppress noise from the side of the exterior-
mounted camera 203 to the side of the CCU 204.

Accordingly, with the endoscope apparatus 201 having
the arrangement described above, since the electrical con-
nector 202 i1s formed into a liquid-tight structure with the
surface of the shield pattern 214 which forms an extremely
smooth surface over the entire periphery serving as a sealing
surface, it is possible to provide a liquid-tight condition
which is extremely high in reliability.

Moreover, since the electrical connector body is not
formed by molding, also including the sealing surface, but
the shield pattern 214 serving as the sealing surface is
formed on the outer surface of the base 211 consisting of the
electrical insulating element 216, the manufacturing yield is
superior, making it easier to repair the connector portion.
Furthermore, since the contact patterns 212 serving as the
electrical contact are provided in the form of a surface or
plane on the base 211 which has a planar surface, even if
liquid adheres to the base 211, it 1s casy to wipe off.
Accordingly, no residue of the liquid remains. Thus, 1t 1s
possible to prevent short-circuiting of the electrical contact.

FIG. 19a shows a structure of the connector receptacle
209 in the CCU 204. A plate-like bore is formed in a front

- surface of the CCU 204. A metallic flat armor frame (con-

nector shell) in the form of a ring 209a of the electrical
connector receptaclie 209 to which the electrical connector

202 is capable of being connected is mounted on a metallic
CCU frame 204a by screws.

An 1nsulator 231 which is a flat ring configuration and
which is provided with a receiving portion which is capable
of receiving the base 211 of the electrical connector 202 is
mounted within the armor frame 2094. A plurality of elec-
trical contacts 232 are mounted on the inner sides deep
within the insulator 231. The electrical contacts 232 are
connected to a signal processing circuit (not shown) through
a signal line. |

A moisture absorption element 235 is mounted at an
entrance of the electrical connector receptacle 209 which
serves as a proximal end of the armor frame 2094, through
a metallic moisture-absorption-element receiving element
234 which is mounted on the armor frame 209a by screws
233. The moisture absorption element 235 has an outer
peripheral side of an elastic element having a moisture
absorption function, such as sponge, in the form of a ring is
received, by force fitting into a recess or a groove which is
provided in an inner wall surface of the moisture-absorption-
element receiving element 234 in the form of a flat ring. An
inner peripheral side of the moisture absorption element 235
projects inwardly.

When operation 18 performed to insert a portion of the
base 211 of the electrical connector 202 into a connector
connecting receiving portion of the electrical connector
receptacle 209 which is provided with the moisture absorp-
tion element 235, the side of the forward end projecting
inwardly of the moisture absorption element 235 is in
contact with the flat surface of the base 211 so as to urge the
same. Accordingly, when insertion occurs toward the deep
portion of the receiving portion, even if the moisture 236
(refer to FIG. 19a) adheres to the surface of the base 211, the
moisture 236 is absorbed when contact is performed with

respect to the moisture absorption element 233 so that the
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moisture 236 is removed from the surface of the base 211.

As shown in FIG. 195, under a condition that the electrical
connector 202 is mounted on the electrical connector recep-
tacle 209, contact patterns 212 which are exposed to the
surface on the side of the forward end of the base 211 are in
contact with the electrical contacts 232 of the electrical
connector receptacle 209.

Accordingly, the CCU 204 and the TV camera 203 are
electrically connected to each other. Furthermore, under the
mounting or fitting condition, since a shield pattern 214 of
a wall thickened portion 2164 is in contact with a projection
of the moisture-absorption-element receptacle element 234,
the shield pattern 214 is conducted to the armor frame 209a
through the moisture-absorption-element receptacle element
234, to retain shield function.

According to the present embodiment, by mounting the
electrical connector 202 on the electrical connector recep-

tacle 209, the moisture remaining on the surface of the base
211 of the electrical connector 202 can be removed by the

moisture absorption element 235, thereby preventing short-
circuits.

In a case where the moisture absorption element 235 is
humidified after use, the moisture absorption element 235 is
taken out from the recess in the moisture-absorption-recep-
tacle element 234, and 1s replaced by a new moisture
absorption element or another moisture absorption element.
Alternatively, the moisture absorption element 235 may be
replaced by the screw 233, including also the moisture-
absorption-element receptacle element 234.

FIG. 20 shows the periphery of an electrical connector
receptacle 249 in a first modification of the fifth embodi-
ment. The modification is arranged such that a wiper 251 for
wiping out liquid such as moisture is mounted through a
wiper receptacle element 252 in place of the moisture
absorption element 235 in FIG. 19a. The wiper 251 has a
forward end thereof which is in close or intimate contact
with the base surface of the electrical connector 202. Wiped
liquid is reserved in a receptacle groove 253 on the base
rearward side of the electrical ‘connector 202. Since the
receptacle groove 253 forms an electrical insulating element
part on the rearward side more than a portion to which the
contact pattern 212 is exposed, no short-circuiting is gen-
erated. The other arrangements are the same as in the fifth
embodiment. A groove for reserving the wiped liquid may be
provided on the side of the electrical receptacle 249.

FIG. 21 shows a structure in the vicinity of an electrical

connector receptacle 269 in a second modification of the
fifth embodiment.

The modification is arranged such that, in FIG. 194, for
example, a gas-feeding mechanism 270 is further provided

to dry a moisture absorption element 235, and to dry the
inserted electrical connector 202.

A room which opens to the outside is provided below an
electrical connector receptacle 269. A heating wire 272
connected to a heating circuit 271 is received in the room.
Air heated by the heating wire 272 is sent out from openings
277 in an inner wall surface of the insulator 231, inwardly
of the inner wall surface through a tube 275 connected to an
opening provided upwardly and a passage 276 connected to
the tube 275 and located within the insulator 231, by a fan
274 which 1s mounted on a motor 273.

The openings 277 are provided in the vicinity of the
moisture absorption element 235 which is provided at an
entrance, to evaporate liquid of the moisture absorption
element 233 to dry the same, and to evaporate the liquid of
the electrical connector 202 which is -inserted into the
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electrical connector receptacle 269.

According to the present modification, since, even if the
moisture absorption element 235 is moistened, the moisture
absorption element 235 is dried in a short period of time by
heated air. Thus, the liquid removing function with respect
to the connected electrical connector 202 can be maintained,
unless the moisture absorption element 235 is frequently
replaced. In the present modification, the heated air is used
to perform drying, but air which is not heated may be used.

Moreover, a gas-feeding mechanism may be provided
with respect to the first modification illustrated in FIG. 20.

FIG. 22 shows an electrical connector 281 in a third
modification of the fifth embodiment. The electrical con-
nector 202 of the fifth embodiment has a flat plate configu-
ration as shown in FIG. 18a, whereas the electrical connec-
tor 281 of the modification has a columnar configuration.
That 1s, a plurality of contact patterns 283 are provided to be
exposed to a surface of a base 282 formed by an electrical

insulating element having a columnar configuration on the
side of a forward end of the base 282.

The exposed contact patterns 283 are flush with a colum-
nar outer peripheral surface of the base 282. A ring-like
shield pattern 283 is formed on a diameter thickened portion

284 rearwardly thereof. A cover 286 is provided rearwardly
of the shield pattern 28S5.

Further, a cut-out 287, for example, is provided at a single
location on the outer peripheral surface for the purpose of
positioning. A projection is provided at a location corre-
sponding to the cut-out 287 on the side of an electrical
connector receptacle (not shown) which 1s provided with a
columnar receiving portion and to which the electrical
connector 281 is connectable. Thus, a structure is formed in
which connection cannot be made unless a condition is such
a condition under which the cut-out 287 is positioned to the
projection. The other arrangements are similar to that of the
fourth embodiment.

A sixth embodiment of the invention in which a liquid
removal mechanism 1s provided on the side of the electrical
connector will next be described with reference to FIG. 23.
An electrical connector 301 is arranged such that, in the
electrical connector 35 illustrated, for example, in FIG. 4a,
an air channel is provided in a connector body 37, and air fed
from air-feeding means is discharged from the side of a
forward end surface, to remove liguid in the vicinity of an
clectrical contact 43. For this reason, the same or similar
reference numerals are applied to elements the same or
similar to those illustrated in FIG. 4.

As shown in FIG. 23, the electrical connector 301 is
mounted on a distal end of a cable 33 into which a signal line

connected to the CCD (refer to FIG. 3) received withina TV
camera 3 is inserted.

Similarly to FIG. 4a, a connector portion 38 has a
proximal end 40 thereof which is fitted into the recess in a
connector body 37 of the electrical connector 301, and is
fixed by screws (not shown). The electrical contact 43 is
embedded in an insulator which forms the connector portion
38. The electrical contact 43 has a forward end thereof which
1s exposed, and a rearward end thereof which is connected
to the signal line.

In the present embodiment, a pair of flat air channels 302
and 302 are provided within the connector body 37, on both
sides of the connector portion 37. The sides of the air
channels 302 and 302 adjacent to proximal ends thereof are
joined together or meet together to reach the base.

A tube 303 has one end thereof which is connected to the
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base. The other end of the tube 303 is connected to an air
pump 304. Air from the air pump 304 is fed into the air
channel 302 from the base by the rubber hose 303, and 1s
discharged from a discharging nozzle 305 which is mounted
on an opening in a forward end surface. By the discharged
air, the liquid remaining on the side of the forward end of the
connector portion 38 is removed and is evaporated. In the
present embodiment, the electrical connector 301 is such
that a connecting portion between the signal line and the
electrical contact 43 has a liquid-tight structure similar to the
first embodiment.

In the arrangement, in a case where a small quantity of
liquid adheres to the electrical connector 301, the rubber
hose 303 connected to the air pump 304 is first connected to
the base 81 of the electrical connector 301. When a switch
(not shown) of the air pump 304 is turned ON, air from the
air pump 304 passes through the rubber hose 303 and the air
channels 302 and is discharged toward the side of the
electrical contact 43 from the discharge port. Thus, the
remaining liguid which 1s adhered to the vicinity of the
electrical contact 43 1s dried and 1s removed.

FIG. 24 shows an endoscope apparatus 321 according to
a seventh embodiment of the invention. The embodiment
forms a mechanism which utilizes heat generated by a light
source unit similar to the first embodiment to remove
moisture, with respect to the endoscope apparatus 195
illustrated in, for example, FIG. 15.

The endoscope apparatus 321 i1s arranged as follows.
Specifically, a light guide connector 324 which is provided
at a distal end of a universal cable 323 of an electronic
endoscope 322 of an electronic endoscope 322 is detachably
mounted on a light source unit 325, and an electrical
connector 327 which is provided at a distal end of a cable
326 extending from the light guide connector 324 is detach-
able to a CCU 328.

As shown in FIG. 285, the light source unit 325 converges
illuminating light from a lamp 18 by a condenser lens 20 to
irradiate the condensed light toward an end surface of the
light guide connector 324. A fan 62 rotated by a motor 61 is
arranged above the condenser lens 20, to feed heated air into
the electrical connector 327 through a gas-feeding tube 322a
which 1s provided with a gas-feeding connector 331
mounted on an opening thereof.

The electrical connector 327 1s such that a substantially
cylindrical connecting element 334 formed of an insulator is
concentrically arranged within a cylindrical connector body
333, a plurality of electrical contacts 335 of embedded type
are arranged on an outer peripheral surface on the side of the
connecting element 334, and heads thereof are exposed to
the outer peripheral surface of the connecting element 334.
The electrical contacts 33§ are connected to a signal line

within the cable 326 by soldering.

Furthermore, a sponge 336 serving as liquid removing
means for absorbing liquid to remove the same i1s arranged
on the outer peripheral surface of the side portion on the
forward side (end surface of the connecting element 334)
more than the electrical contact 335 in the connecting
element 334. The sponge 336 is formed into, for example, a
ring-like configuration, and an outer peripheral surface
thereof 1s exposed to the outer peripheral surface of the
connecting element 334.

A moving element 338 in the form of a ring which is
biased axially by a spring 337 is interposed between an inner
peripheral surface of the connector body 333 and an outer
peripheral surface of the connecting element 334.

A sealing element 339 such as an O-ring 1s received in a
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groove in an inner peripheral surface of a forward end of the
connector body 333, and a sealing element 340 such as an
O-ring 1s received 1n a groove 1n an inner peripheral surface
of the moving element 338. Thus, the moving element 338
can be moved axially under a waterproof condition.

Further, a gas-feeding tube 332a which is inserted into the
cable 326 has an end thereof which is fixedly mounted on the
connecting element 334 at an inner side of the sponge 336,
and which opens within a ring-like space in which the
sponge 336 is received.

The heated air which 1s fed from the opening is supplied
into the space, to evaporate moisture of the sponge 336. A
discharging tube 3324/ has an end thereof which opens into
the space. The other end of the discharging tube 3325 which
1s inserted into the cable 326 1s mounted on the opening in
the light source unit 325 by a discharging connector 341.
The opening communicates with the outside to discharge the

air fed by the discharging tube 3325 to the outside.

Liquid tightness 1s maintained by a sealing element 342
on the side of the proximal end of the electrical connector
327. Moreover, a liquid tightness on the side of the light
guide connector 324 is also secured by the sealing element.

A fixing ring 343 is provided on the outside of the
connector body 333 of the electrical connector 327. The
fixing ring 343 is threadedly engaged with a threaded
portion 343 of an electrical connector receptacle 344 of the

CCU 328 to enable the electrical connector 327 to be
connected thereto.

A plurality of electrical contact receptacles 348 are pro-
vided in projection on a disc-like insulator 347 on the side
of a proximal end of the proximal of the cylindrical con-
nector receptacle body 346 of the electrical connector recep-
tacle 344 so as to extend therethrough.

Proximal ends of the respective electrical contact recep-
tacles 348 are connected to a signal processing circuit 65
through signal lines. An image signal which is outputted
from the signal processing circuit 65 is inputted into a
monitor 7 through a connector which is connected to a
connector receptacle 349. The monitor 7 displays an endo-
SCOpe image.

A cylindrical connector receptacle body 346 has an outer
diameter which i1s substantially the same as that of the
moving element 334. In a case where the electrical connec-
tor 327 is mounted on the electrical connector receptacle
344, the moving element 334 is urged at the forward end of
the connector receptacle body 346 and is moved toward a
deep portion. The electrical contact receptacles 348 are
arranged circumierentially so as to be opposed against the
inner peripheral surface of the connector receptacle body
346, and an inner periphery thereof is substantially the same
as a radius of the outer peripheral surface of the connecting
element 334.

Accordingly, when operation is performed to mount the
electrical connector 327 on the electrical connector recep-
tacle 344, the electrical contact receptacles 348 move in
sliding on the outer peripheral surface of the connecting
element 334. An amount of projection is set such that, as
shown in FIG. 26, the sides of the forward ends of the
respective electrical contact receptacles 348 are in contact

with the electrical contact 435 of the electrical connector
327. *

FIGS. 27a and 275 show a structure of the gas-feeding
connector 331. A columnar movable element 353 biased
forwardly (to the left) by a spring 352 is fitted into and is
received within a cylindrical connector body 351. The
connector body 351 has a proximal end thereof to which the
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gas-feeding tube 332a is connected. The gas-feeding tube
332a 1s sealed by a sealing element.

The movable element 353 has an outer peripheral surface
on a lateral side thereof in which a groove is formed. An
O-ning 354 is received in the groove. Under a condition
ilustrated in FIG. 27qa, the gas-feeding connector 331 is
closed in a liquid-tight structure. The movable element 353
has a forward end surface in which a recess 355 is formed.
The recess 355 is provided with a passage 355a which opens
at, for example, a pair of locations in an outer peripheral
surface of a lateral side.

A pair of longitudinal grooves (in a lateral direction in
FIG. 27a) 356 are formed in an inner peripheral surface in
a connector body 3351 at, for example, a pair of locations at

positions deeper than a position in contact with the O-ring
354.

Meanwhile, an opening in the light source unit 325 has an
inner diameter therecof which is fitted over the connector
body 351. A ring-like projection 357 is provided on an inner
side of the light source unit 325. When the gas-feeding
connector 331 is mounted, the movable element 353 is urged
and is moved by the projection 357 and is brought to a
condition illustrated in FIG. 27b. |

Under the condition, the passage 355a communicates
with the longitudinal grooves 356. The heated air is fed
toward the gas-feeding tube 332a.

The discharge connector 341 is also of a similar structure.
In the present embodiment, the light guide connector 324
and the electrical connector 327 are under a liquid-tight
condition as shown in FIG. 27a and FIG. 25 under a

condition which is not connected to the light source unit 325
and the CCU 328.

The light guide connector 324 is connected to the light
source umt 325, whereby the gas-feeding connector 331 and
the discharge connector 341 open. The heated air is fed into
the electrical connector 327 through the gas-feeding tube
332a to dry the sponge 336.

In a case where such operation is performed that the
electrical connector 327 is mounted on the electrical con-
nector receptacle 344, moisture is adhered to the outside of
the electrical connector 327 in a case immediately after the
surface of the movable element 338 has been dipped in
disinfection liquid. Only wiping by cloth makes it impos-
sible to perfectly remove the moisture which enters a gap
between the outer peripheral surface of the connecting
element 334 and the inner peripheral surface of the movable
element 338.

Accordingly, 1n a case where the electrical connector 327
1s pressed or forced into the electrical connector receptacle
344, the remaining moisture enters the electrical connector
327 when the moving element 338 is moved on the outer
periphery of the connecting element 334. However, the
remaining moisture is absorbed by the sponge 336 and does
not reach the electrical contact 335. Thus, it is possible to

prevent short-circuiting of the electrical contact 335 due to
moisture.

The sponge 334 is brought to a dried condition after a
while since, even if the sponge 334 absorbs the moisture, the
heated air 1s always fed from the internal light source unit
325 through the gas-feeding tube 332a. After the endoscope
inspection, 1n a case where the light guide connector 324 is
disconnected from the light source unit 325, the gas-feeding
connector 331 and the discharge connector 341 form a
liquid-tight structure. Even if the electronic endoscope 322
1s dipped 1n the disinfection liquid, the moisture does not
entire the electrical connector 327, the gas-feeding connec-
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tor 331 and the discharge connector 341. Accordingly, the

sponge 336 within the electrical connector 327 maintains a
dried condition.

For this reason, when used again after disinfection pro-
cessing, even if moisture i1s adhered to the outside of the
electrical connector 327, the moisture is absorbed and
removed by the sponge 336 under a dried condition,
whereby 1t is possible to reliably prevent a short-circuiting
accident from occurring.

FIG. 28 shows a structure in the vicinity of an electrical
connector 361 and an electrical connector receptacle 362 in
an eighth embodiment of the invention. In the sixth embodi-
ment, the sponge 336 is dried by the fed air, whereas, in the

seventh embodiment the sponge 363 is compressed by
connection (mounting) between the electrical connector 361
and the electrical connector receptacle 362, to discharge the
moisture contained in the sponge 363, and thereafter, the
moisture at the electrical contact 364 of the electrical con-
nector 361 is absorbed by the sponge 363.

The electrical connector 361 is such that an insulator 366
provided with a plurality of electrical contacts 364 is fixedly
mounted within a connector body 365, and the electrical

contacts 364 are connected to a signal line of a signal cable
367.

A diameter reduced portion 368 provided with a groove
367 in an outer peripheral surface thereof is formed on the
insulator 366. A sponge 363 having resiliency and a moisture
absorbing function and a first moving element 369 are
arranged on the outside of the diameter reduced portion 368.
(In the fifth embodiment, the first moving element 369 and
the insulator 366 are integrated with each other. In the
present embodiment, however, the first moving element 369
1S movable).

A sealing element 371 is received in a peripheral groove
in an inner peripheral surface of the first moving element
369. Thus, the eighth embodiment has a water-tight function
between the first moving element 369 and the diameter
reduced portion 368 which is fitted within the first moving
element 369. The first moving element 369 is urged at
mounting and is moved rearwardly (to the right in FIG. 28)
by a projecting urging element 372 which is provided on an
electrical connector receptacle 362. Upon the movement, the
sponge 363 is compressed to discharge the moisture which
is absorbed by the sponge 363.

A ring-like second moving element 374 which is biased
forwardly by a spring 373 as in the sixth embodiment, is
movably arranged between the outer peripheral surface of
the first moving element 369 and the inner peripheral surface
of the connector body 365. A pair of sealing elements 375
and 376 are provided on inner peripheral surfaces of the
respective second moving element 374 and connector body
365, so as to have a liquid-tight function.

A projection 377 for positioning upon connection is
provided on a front end of the connector body 365. A helical
groove 379 is provided at a corresponding position in an
inner peripheral surface of a cover portion 378 of the
electrical connector receptacle 362. Accordingly, in a case
where the electrical connector 361 is connected to the
electrical connector receptacle 362, the side of the electrical
connector 361 is connected so as to be rotated. In a case of
the connecting operation, the pair of urging elements 372,
for example, provided on the electrical connector receptacle
362 urge the front end surface of the first moving element
369 to move the same rearwardly. |

The first moving element 369 is provided with a pair of
recesses 381. In a case where the electrical connector 361 is
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rotated through 90° from the condition illustrated in FIG. 28,
the urging elements 372 are received respectively within the
recesses 381. The first moving element 369 is returned to ifs
original condition prior to the movement caused by an
elastic force of the sponge 363.

The plurality of electrical contact receptacles 379 which
are protected by a ring-like projection 382 within the cover
378 are arranged on the electrical connector receptacle 362.
The electrical contact receptacles 379 have respective proxi-

mal ends thereof which are fixedly mounted on a disc-like
insulator 383. The electrical contact receptacles 379 are
connected to a signal processing circuit (not shown). More-
over, the electrical connector receptacle 362 has a proximal
end thereof which is connected to a suction pump 385
through a tube 384 which is provided with an opening. The
oisture can be discharged from the sponge 363 and can be
sucked and removed.

Furthermore, the electrical connector 361 is provided with

a fixing ring 386 which is provided with a female screw,
while the cover 378 of the electrical connector receptacle
362 1s provided with a male screw 387.

FIG. 29 shows the electrical connector 361 connected to
the electrical connector receptacle 362. The electrical con-
nector 361 is rotated through a rotational angle which is less
than 90°, from FIG. 28. The sponge 363 is compressed by
movement of the first moving element 369. Further, by the
movement of the first moving element 369, a space on the
inside of the sponge 363 communicates with the side of the
electrical connector receptacle 362 through the peripheral
groove 367. The moisture discharged from the sponge 363
is sucked toward the suction pump 385.

When the electrical connector 361 is further rotated from
the condition illustrated in FIG. 29, the urging clements 372
are respectively received within the recesses 381, and the
second moving element 369 is returned to its original
condition prior to being moved. In a case where the elec-
trical connector 361 is further moved toward the electrical
connector receptacle 362 to perform connecting operation,
the second moving element 374 is moved. Whereupon the
moisture is absorbed by the sponge 363 and is removed,
thereafter, the electrical contact receptacles 379 are respec-
tively in contact with the electrical contacts 364.

According to the present embodiment, by mounting
operation, the sponge 363 is compressed to discharge the
absorbed moisture and, thereafter, the compression is
returned to make 1t possible to absorb the moisture moving
toward the electrical contacts 364 together with movement
of the second moving element 374.

As shown in FIG. 30, water repellant conductive grease
477 may be applied to an electrical connector 498 similar to,
for example, the electrical connector 35 in FIG. 44 to shed
the water to thereby prevent short-circuiting from occurring.
The electrical connector 498 is such that contact pattemns
412 are exposed to a surface up to a front portion of the
rearward wall thickened potion. Meanwhile, electrical con-
tacts 430 are so provided as to be bent within the electrical
connector receptacle 451 so as to be respectively in contact
with the contact patterns 412. An outward contact 475 at
proximal ends of the electrical contacts 450 is connected to
a TV camera.

In FIG. 30, a grease receiving portion 476 which is filled
with conductive grease is provided within a CCU 401. The
grease receiving portion 476 has a pair of openings 480 (one
of which is not shown) in an inner surface of an entrance
portion of the electrical connector receptacle 451. Moreover,
a closure or lid 479 is detachably mounted on a grease filling
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port 478 in the grease receiving portion 476. A roller element
481 in contact with a surface of the electrical connector 498
at the time the electrical connector 498 is inserted into the
electrical connector receptacle 451 is provided at the open-
ing 480 in the grease receiving portion 476.

With the arrangement described above, when the electri-
cal connector 498 is inserted or is removed with respect to
the electrical connector 498 is inserted or 1s removed with
respect to the electrical connector receptacle 451, the roller
element 481 is rotated in keeping with movement of the
electrical connector 498, and the conductive grease 477
within the grease receiving portion 476 1s applied to a
surface of the electrical connector 498 through the opening
480. Accordingly, if attachment and detachment operations
of the electrical connector are repeated, the conductive
grease 477 is always applied to the surface of the electrical
connector 498. Thus, water repellency of the electrical

connector 498 is not degraded or depleted.

In connection with the above, the conductive grease 477
has a generally high resistance value. Accordingly, even if
the conductive grease 477 1s applied to the entire or whole
surface of the electrical connector 498, if the spacing
between the contact patterns 412 is sufficiently spaced, there
1s no case where the contact patterns 412 are short-circuited.
Moreover, the contact patterns 412 on the side of the
electrical connector 498 and the electrical contacts 450 on
the side of the electrical connector receptacle 451 are in
proximity to each other upon connection, and the conductive
grease 477 1s removed by a biasing force given to the
electrical contacts 450. Thus, there i1s no fear of contact
failure.

Furthermore, if the conductive grease 477 within the
grease receiving portion 476 is reduced in amount, the
closure 479 is demounted, and the grease should be supple-
mented from the filling port 478. In place of the roller
clement 481, a brush-like element 482 shown, for example,
in FIG. 31a, a porous element 483 illustrated in FIG. 315 or
a wiper-like element 484 as shown in FIG. 31¢ may be used.

Further, as shown in FIG. 32, an applying region 485 of
the grease toward the electrical connector 498 may be
limited to a periphery or circumstance of the contact patterns
412. In this case, since a portion to which the conductive
grease 477 1s not applied is formed between the contact
patterns 412, a distance between the contact patterns 412 is
shortened. Thus, miniaturization of the electric connector
498 is made possible.

The above-described embodiments can be combined with
each other to form different embodiments. These embodi-
ents belong to the present invention.

Moreover, in the alforesaid embodiments, the endoscope
has been described as an organism inserting device having
an inserting section which is inserted into an organism.
However, the invention should not be limited to the organ-
ism insertion device. For example, the invention can also be
applied to an electrocautery device, for example, in which an
electrode is inserted into an inserting section inserted into an
organism, and high-frequency current from an exterior high-
frequency power-source unit flows into a lesion part within
the organism through the electrode, to cut off lesion tissues.

What is claimed is:

1. An endoscope apparatus comprising:

an endoscope including:

an inserting section capable of being inserted into an

~ organism,

illuminating-light means for projecting an illuminating
light from an illuminating window which is provided at




5,469,841

23

a forward end of said inserting section,

observation means disposed within said inserting section
for forming an image of a subject, said observation
means including an electrical device for producing
electrical image signals; and

an electrical connector provided with a plurality of elec-
trical contacts which are electrically connected to said
electrical device,

wherein said electrical device is electrically connected to
said electrical connector through a signal cable; and

liquid removing means provided within said electrical
connector for removing liquid from said plurality of
electrical contacts of said electrical connector.

2. An endoscope apparatus comprising:

an endoscope including:

an elongated inserting section capable of being inserted
into an organism,

illuminating-light means for projecting an illuminating
light from an illuminating window provided at a for-
ward end of said inserting section,

observation means for forming an image of a subject,
wherein said observation means includes an electrical
device for producing electrical image signals and

a first electrical connector provided with a plurality of

electrical contacts which are electrically connected to
said electrical device;

a control unit including:

a second electrical connector to which said first electrical
connector is detachably connected, said second elec-
trical connector having a plurality of electrical contacts
which correspond to said plurality of electrical contacts
of said first electrical connector; and

liquid removing means provided within said control unit
for removing liquid from said plurality of electrical
contacts of said first electrical connector when first

electrical connector is adjacent said second electrical
connector.

3. An endoscope apparatus according to either claim 1 or
2, wherein said endoscope has a liquid-tight structure.

4. An endoscope apparatus according to claim 1, wherein
said electrical connector has a liquid-tight structure.

S. An endoscope apparatus according to either claim 1 or
2, wherein said electrical device includes a photoelectric
conversion image pickup element which generates said
electrical 1image signals corresponding to said image of the
subject.

6. An endoscope apparatus according to claim 1, wherein
said liquid removing means includes gas-feeding means for
blowing air against said plurality of electrical contacts of
said electrical connector to remove said liquid.

7. An endoscope apparatus according to claim 2, wherein
said liquid removing means blows heated air against said
plurality of electrical contacts of said first electrical connec-
tor to remove said liquid.

8. An endoscope apparatus according to either claim 1 or
2, wherein sald endoscope is an electronic endoscope
including a photoelectric conversion image pickup element
as said electrical device.

9. An endoscope apparatus according to either claim 1 or
2, wherein said endoscope includes an optical endoscope
having an image guide for transmitting the subject image
and a TV camera detachably mounted on said optical
endoscope and having a photoelectric conversion image
pickup element as said electrical device.

10. An endoscope apparatus according to elther claim 1 or
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2, wherein said inserting section is rigid.

11. An endoscope apparatus according to either claim 1 or
2, wherein said inserting section is flexible.

12. An endoscope apparatus according to claim 2, wherein
said endoscope includes a light guide for transmitting the
illuminating light supplied from a light-source unit to one of
end surfaces of said light guide to project the illuminating
light from said illuminating window.

13. An endoscope apparatus according to claim 12,
wherein said liquid removing means includes gas-feeding
means for blowing air containing heat generated by a
light-source unit toward said plurality of electrical contacts
of said first electrical connector.

14. An endoscope apparatus according to claim 2, wherein
said liquid removing means includes time setting means for
setting a predetermined period of time for removing the
liquid in the vicinity of said plurality of electrical contacts of
said first electrical connector.

15. An endoscope apparatus according to claim 2, wherein
said liquid removing means includes a sensor for detecting
liquid in the vicinity of said plurality of elecmcal contacts of
said first electrical connector.

16. An endoscope apparatus according to claim 15,
wherein said liquid removing means includes liquid control
means for ON/OFF controlling of the liquid removing
operation in accordance with a detecting result of said
SENSOT.

17. An endoscope apparatus according to claim 2, wherein
said first electrical connector includes an exposure portion
on a side of a distal end of a surface of an insulator in which
portions of said plurality of electrical contacts are exposed
substantially flush with said surface of said insulator.

18. An endoscope apparatus according to claim 17,
wherein said first electrical connector further includes a
shield contact which is provided in the form of a ring surface
on a side of an outer periphery of said exposure portion.

19. An endoscope apparatus according to claim 17,
wherein said liquid removing means includes a humidity
absorbing element which is provided in the entrance of a
recess capable of receiving said insulator, for absorbing
liquid.

20. An endoscope apparatus according to claim 19,
wherein said liquid removing means includes a wiper means
which is provided in the vicinity of the entrance of the recess
capable of receiving said insulator for wiping liquid.

21. An endoscope according to claim 2, wherein said
plurality of electrical contacts includes respective exposure
portions which are exposed to a surface of an insulator, and
wherein said exposure portions are liquid-tightly covered by
a sliding element which is biased by a biasing element.

22. An endoscope apparatus according to claim 21,
wherein said first electrical connector includes said sliding
element in which, whenever said first electrical connector
and said second electrical connector are detachably con-
nected to each other, said second electrical connector urges
said sliding element to expose said exposure portion.

23. An endoscope apparatus according to claim 22,
wherein said liquid removing means includes a liquid
absorbing element which is provided on a surface of said
insulator distally of said exposure portion.

24. An endoscope apparatus according to claim 23,
wherein said liquid removing means further includes drying
means for supplying air to said liquid absorbing element.

25. An endoscope apparatus according to claim 24,
wherein said liquid removing means includes a liquid releas-
ing mechanism for compressing said liquid absorbing ele-
ment to thereby release the absorbed liquid.
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26. An endoscope apparatus according to claim 2, wherein
said liquid removing means includes heating means pro-
vided in the vicinity of said plurality of electrical contacts of
said second electrical connector, the liquid in the vicinity of
said plurality of electrical contacts of said first electrical
connector being heated by said heating means to thereby
remove said liquid in the vicinity of said plurality of
electrical contacts of said first electrical connector.

27. An endoscope apparatus according to claim 2, wherein

said control unit includes control means for controlling
starting and stopping of operation of said liquid removing
eans.
28. An endoscope apparatus according to claim 2, wherein
said control unit includes automatic connecting means for
mechanically connecting said first electrical connector and
said second electrical connector after completion of opera-
tion of said liquid removing means.

29. An endoscope apparatus according to claim 2, wherein
said control unit causes said liquid removing means to
operate whenever said first electrical connector and said
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15

20

second electrical connector are mechanically connected to °

each other.

30. An endoscope apparatus according to claim 29,
wherein, whenever said liquid removing means 18 operated,
said control unit turns off electrical current flow through said
second electrical connector.

31. An endoscope apparatus according to claim 29,
wherein said control unit includes a sensor for detecting
whether or not liquid remains at said first electrical connec-
tor, and wherein operation of said liquid removing means 18
controlled by a detecting output from said sensor.

32. An organism inserting unit comprising:

an organism inserting device including: |

an elongated inserting section capable of being inserted
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into an organisim,;,. | |
an electrical device for producing electrical signals; and

a first electrical connector provided with a plurality of
electrical contacts which are electrically connected to
said electrical device by a signal cable, said first
electrical connector having a liquid-tight structure,

a control unit including:

a second electrical connector to which said first electrical
connector is detachably connected, said second elec-
trical connector having a plurality of electrical contacts
which correspond to said plurality of electrical contacts
of said first electrical connector;

an electrical circuit electrically connected to said second
electrical connector by a signal cable, for electrically
energizing said electrical device, and

liguid removing means disposed adjacent said second
electrical connector for removing liquid from said
plurality of electrical contacts of said second electrical
connector.

33. An organism inserting unit according to claim 32,
wherein said organism inserting device has a liquid-tight
structure.

34. An endoscope apparatus according to either claim 32,
wherein said electrical device includes a photoelectric con-
version image pickup element for generating an electrical
signal corresponding to said subject image, and wherein said
electrical circuit includes an image-signal processing circuit
which performs signal processing with respect to said image
pickup element to generate an image signal for displaying
said subject image.
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